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ABSTRACT : PROBLEM TO BE SOLVED: To simply constitute an optical system by reducing the 
number of optical parts. 

SOLUTION: The spectroscope is provided with an optical shutter array 3 where a plurality 
of optical shutter devices transmitting or interrupt an incident light in respond to an applied 
voltage are arranged, a voltage applying means 5 applying a voltage to each optical 
shutter device to transmit or interrupt an incident light, a light source 13 emitting a light 
with a plurality of wave length components, a plurality of band-pass filters F1-FM 
transmitting mutually different wave length bands of lights, and a lighting means 1 
introducing a light from the light source 13 to a corresponding optical shutter device 
through each band-pass filter, and a concave surface diffraction grating 6 dispersing a 
transmitted light transmitted through each shutter device based on a wave length. 
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U^fifiittOfcwa^Sft. Hi&tMff SsA 1 ( A 2 ) 
{4. iaJK-feytm (T2) ^ffli}ftfBkffi$tRa<7)Jgin; 
fcfcOUfciiMi^ftfctfyr. F^^'Dl (D2)ll 
2Sl*8flB»A 1 ( A 2 ) <affl:fctt£JEtfcl8attS:^kf- 
x*=p PI ( P 2 ) £fl8fr?-ft t *>TA ft . 
[0 0 64]7;l/frmMl (M2 ) (4, ffiiSRl 

I, R12 (R21, R22) SWOffifti fcte «* 0 

II, R12, R21, R2 2I1 fflsfiMW*. ^fl-fift 
Rj , R 2 , R, , R 2 <7)i,ff)iP&mZiX^ Ri <R 2 

ot s 7^f7l/^tMl (M2) fc:J:0. fifitRl 1 
( R 2 1 ) ^SSR-r & k - SHWBSjeRA* ( C ■ Rj ) {c 
=6r0 . ffifitR12 (R22) fc, EHW)^ 

Jto6MC-R 2 ) CSrft. (C-R, )<(C- 

R2 ) ~c$>%>* 

[00 6 5] JStftRbti. iftJK-fe^Tl, T2c75^ttJ 
iifl&&*K5e»KT a J: 9 ^-Kv xiBKT botl <offiffi 

^cpi. cP2(i as-t^Ti. T2<o«ajiaK 

JgT b [zm-th t X'iimCR 11. R 2 1 £J£8S-£T 

Ml, M205X4 JSfitRl 2, R2 

2*««Slf-4. 

[0066] ^mmz x 9 . isb^m&wiscus 

1 , 8 20^SrlS5eiaKt^<J'J5t$-t*--i» 

2oaasa»*a*ftHSij-r* - k & . 

[0067]$:**. ^f-xfft^P 1 , P 2(4. JnS&X 

ST'#tL(4'iV\ ifc. ^Uf-XSR^P 1 . P2fcfti 
tt-^Sffl^TtJ:^. 02 3O0SrC(i. v 
;H-7U?tMl. M2*H«S(cW1IWS«tafc:LTv^ 
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ft ^ft WISMJ^ft «t 3 £ LT & 4 
jfc, ay;*U-?CP I , CP2fcftU.T. CPU94 
# s (M2) fcfBHWLT. §£«<9^ 

iBftABStclifiSER 1 1 (R2 1 ) J5fje^HW 

mi&LtlbZltZ, JfflffiRl 2 (R2 2) £8&*W-ftJ:3 
fc«9»;lft«li&£*-*-«J:dfc:L-Ci«l:V*. ±teJ5r5£ 
B$ffl«. S3t*>^8 1 , 8 2* t a®ajKtcSB*^-&<0 
t=5W-&B*BiaJKfc:a€L-C*ittar«J:v^. JbiBBr 

If. fflJK-fe>^Tl, T2*»fetfDaj*fSt#SrCPU9 4 
teAAU CPU94I1 fflJSn&WJ&rftfcfcifc. IS 

/l/f-n^lfM 1 , M 2eoflJ»M»&ffd i 3KLT*> 

[0068] (F)fl^agP9 (024~027# 
B3) 

02 4li^-^;yv'-wU;^-v:x&tC&*t&3Ki/^ <y ? 
Tl^'f 3<0ffitt*S^^-f 5>^-f-v-hT*S. 02 
4c7)ijjfNi. #5"V 1 o-rojestctfyfcr*- 

&i><VZ\ ytis^-vtm^Si ( i = l, 2. -. N) 
Zj-yiz^t&t. *<03K^"V-y^3IH t s i <ofi[afc:jet 
T. #fe^Ai ( i = 1 , 2. N) jWt&tlft. ■€■ 
ix-PtWOiRRAi ^3t^0^r. f»yt81, 82 

S*RMW#»SAi ( i = 1 , 2 , -. N ) t*t^"4iS 
3dWs**«> S i k ^'T' * ft . 

[0 06 9] H2 5ti7-yx3E»4i*i£fci3l*ft3te>' 

ft. 02 5CO»J#{4. 3B"ir-y*TW3£|S|ll*fc. j&» 
vf&Pi ( i = 1 . 2 , -, N ) fttcp^: 
ftMifeiStfi (i = l, 2,—, N) T'^->-^-7$-^ft 

iS^Ai (i = i. 2, n> ttt^srftjuitakfi 

( i = 1 , 2 . -. n) x'%zmztLfzm*T&-?/u^y°\s 

^^.^nTAIt^-ft-r k(c:=5rft„ *L"C. 01^-fJ: 

1 (cAltL. «EM^7r-f^7 
2fc:A«Lfc*«. 8I^CHM^)^e»a^st«tftii6 
SESISSItfca. S*-b>~9-8 2fc:AJ!trft. S3lc-fe> 
■9-8 1. 8 2*^Hi^$iXitmmfi-^«4. -tii-riiRii* 
fcrflMIS^. A/D3Qft3itfc». CPU9 4{cK9a 

4tLft. 

[0070] fit. CPU94tCJ: 0iS3l7-Ux^ 
M^t^itCiot. 02 6^-TJ:dt. fi-t 

[007 1 ] #3^+ y^S^Si (i = l,2.-, 

n ) <wmm8tt.fi ( i = 1 . 2 , -, n > wmx? 

S> ft ^T'. m^<n&M SSS f i cojgit©*^^^ A i ( i 
= 1, 2, -. N ) C0ft3&fg.(,ZttJfc-tZ> attach* 
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[0 0 7 2] ZcoHmzXtilX. is—tryis-Y/UA*-* 

NcOfa±£0-g> Z t tfX'% h . 
[ 0 0 7 3 ] 2:*J, W5&9«£tf>i8aWS£2jetf>£*£tC 

[ 0 0 7 4 ] 02 7ttT^-7-/HQft^3lfii£fc:*ift&3K 
S. 02 7<7D|Mm. ^7^71/-^3<0#iy-vy 

^ig^Si ( i = i, 2, -. n) z-mmmmz&fj& 
nmzmm s-frstoT. &%isw?m 

[0 0 7 5]:;t. 3ty+7^1fSi (i = l, 
2, N) amWZt 8 1 , 82tCA 

It1-*3fe»&ei ( i = l, 2. -, N) # 
SJHj (j = l. 2,-, K) fcr*j\,vt»frk>'"* 8 
1. 8 2(=AI*-r£#*Xj (j = l, 2, -, K) 

( i = 1 , 2, — , N) frt>cr>fta,C0m 

x, n^?h>p{ei ) tm^7h>u{xj )tcofflmi. 

T3fflR2<o < t'3t:«r*. 
[0076] 

[&2] {x d } = { ei )-[w id ) 
flL. {xj }= [xl x 2 , x K ] „ {ej > = 

[ei, e 2 , e H ] N w i;i =lor0 ( i = 1 , 2, 
-■, N) 

( j = 1 , 2, K) 

[00 7 7] K2N«t^fcli, #3te^-Tr»/^3R^Si 
( i = 1 , 2, N) *3aaLTg3te-fe>Hf8 1 , 8 
2t=AS«-&3e«e i ( i = 1 . 2, -. N) tt. S3K 
•fe>"^8 1 , 8 23&»<9ffi*S^SB*5R?!|-r-^x d (j 

= 1.2, -, k> zm^xTmrnsizmixnizztL 

[00 78] 

[«3] |ej } = { Xj }-(wji] ((Wijj-twjj) -i 
tt/tis-vyftt-Si. (i = l, 2, -, N) £38jftL 
X&ft*y-9-8 1 , 8 2(CA-ftN-S3fo*>«£*±Ai ( i 
= 1.2. -. N) -CftO, S3t-fe>^-8 1 . 8 2K 
tti^I $ ft* «a«-ttc «t 0 A i e i 

(i = l. 2. N) <7)}t&*tL?tllJtibi>Zb£.*. 

[0079] z<r>Ty-?-)v%mftmki> . y- u xg: 
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[0080] ;»J: 3 C alslgSBBJBk: iiitf . 

[0081 ] ifc, «3---y MU LXf&Qk&to, 

[0082] fcfc. *fKH»i. ±IE*ii0BJBfc:fiB&*i 

(1)01 iz—j^MW-X'TTctX o 3K8iua-~y h 1 1 
t3t^w?TU4 3 fc<?5iat=S£»R4 1 SrKS-r&J; 
■3fc:LTt>J:v\ £*>JBS*fc:J::h.fcr. 3»L->yM 1 

mgtf^co^^fp 

[0083] <2) 028»C5r$\i:3fc:x se^-s^T 
W 3 fcEMIIItfrtS^S i:«:«*l^VX4 2 £KB 

7H 3WJS8a5Sr38iftLfc3lW)2^-(R7r-f A'7^A 

[0084] (3)H29t*tJ:ac. 2M7r^ 

; n" 7 ic-ft *. r » ^sisc^ -f sr ^r-r * &m ? r -f a 5 

[0085] ^M7r^\'50li 2M7r^(A'7 

□^{i. 03O^-rj;ac =S-^-v^;Hftxy -y h 

[0086] -eLT. cpu94(i, v;^ru-^-f9 
5 trMIPU, ^^*;U»fc:IItc3efltffi»8*>i5)OlB« 

[0 087] 03OtfDJg«<?D#4HS7r-f>''?5O 
[0 088] (4) 03 U$mk<rmt¥4 

zMttfaiz&^xm&Lfzmm^&iz^mxfo 
* . £ commiz xtia. &mt? **-Y2i <r>wm. 

fkm^m^X. Kisf/VTVA 3<0tailtCJEtTi^ 
ZtiZ^^X. fflfcL-v ^ 1 iatA'7-f^^l 20f£ 
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[0 089] (5) HI. 02 8. 02 9T'(±. Ztl? 

mmmm^m^^mktam izm< ± o izmis, tx 
Eic-r & <r k t «t o . swa«PK0R«** m&r& - k a* 
[0090] ( 6 ) nmmmrnxu. plz t« 

[009 1 ] 

[0092] £fz, lf^2 <D56fflfc:J:*Uf , ^igiffi® 
7^^k^7^rW k^l§!^fiB£?*:tf-f£i-& 

3 1 tc «fc o . ^M^ss^^tr £ *ro-cjBja$*ut3K 
b #'T# * k fc fc fc* &im&y 4 >v? azx K) flfefrffc: 

[ 0 0 9 3 ] lt*^3^WHfc: J:#tff. ftiRk 3 * 

[ 0 0 9 4 ] . Q&mz £til£. 4Hifc^« 

KBBLTftS'-VJ'^TW k5^&&&B££^T#fJSfc 

±IE^£{Mici3V JJE#»ftk El— SfcR*5#fiJ$£ 

<03e£S2<^«m^afc#v*T. mi. m2<^yemm 
& m * s*ufc*s«g ^ «wgim<^Hm 

[ 0 0 9 5 ] ifc. IB*^5<O31flHfcJ:*t0r. 

3fc«rtt£*ai-rs d k cc «t 0 . 4Hra#tt*>*iiJ£#aKc 
ffoZbWCZh. 

[0 0 9 6] ifc. ift»B6<05KB(=J:fLlf. Sgl?)2g 
#7 r -f^AHSgk JB 2*»I3K#K 

&^x. miznijfaizzzs.iztt.Asxm^hztizx 

I0097]ifc. R#E7 0>HDHfc:J:*ttr. S&l . IS 



«k "3 2 <^r®R k XViWm lt=»j« L . J3rJ£<?5W 
«feft?Sr8IJELfek&fc:. *l» JS2<0K»#a«i^S 
1 ^b#S^*> 4,JB 2 <^B*5g»t:flI 9#£ & Ctt 

j: mi . »2«3t«iaj#a<oiaK<o»f5g«^aai 

t ^ a £ k ^'t*# htthiz. wwmm 1 . m 

[Hffi^m^SiBB] 

mil ^fttyizu&tttmmzmttzmfemmn-m 
tmm^m^m^'tm^mx'h & . 

[H2] 3t^-y^3fH 1 *S^Hr*ft. 
[EI3] 24MS7T-f^^»fiRHT**. 
[04 ] #»«OffiMJ8ffi£S*tfia , C*6. 
[05 J 3t«tL--y 

[06 ] ( a ) ( b ) •/ hO«^^JSr^-T0 

[07] 3t* -y b ^ffi^^J jfrtW&b * . 
[08] 3t«U^=. >y h ^S^01J *jjttBC*S. 
[09] >y h <O«fl!t09* ^HT* * . 

[010] 7K?®J---y h<0flUa«^^-HT-*&. 
[011] 3ftgUL--y h^»|R0|&^r0-C»&. 
[012] 3tl®i--y h^>«jS«*3i^-Brc*&. 
[013] y 4)V9*m§L-fh^*m$i7 4)V9<F>ft 

[015] 3fc^'f^rW^)»4J««Erc»&. 
[016] S^rSaWt^^-vy^ri^^S^fSfllH 

[017] mi6cr>fti'* v3>TU'(l,Z]&mZtl&%;i/ 

[018] 01 6^v-^>y^Tl^-f<7)iffflcO : &>''j.- 
y^^J^^"T0T\ ( a ) liIEH0, ( b ) {2*SJg$iJ 
^lHlS&^m^W^-r :s Fffi0. ( c ) ti ( a ) COC - C 
IRBfH0. ( d ) « ( a ) <0D - DlftBrBSH-CibS . 

[019] MMllIJfflS^^IBS^J £*-r0T'£> ^» . 

[020] cnffiiHiwts^ies^i$:^-r0T-s>i». 

[02 1] IHHB$Ha^EBW&^0"C*&. 
[02 2] 36frfe>^-<Otft«0"r*S. 

[02 3] ^-fe>-^c7)^jSSW[aS§2:^t-lHlS#0T& 
&. 

[02 4] ^>x-r;ux^-\ry?£lct5(t§^+ y 
[02 5] 7-UxSa«^fcj*t:*Jttft3t^-*-'y^ru 

[02 6 3 m^^is^^nira^-CTSr^-rHT 
[027] ry-f-ji-^WiftyGmiz&tthyti/vyfT 
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[028] ttftms*ffitf2mfcmmn^mm%m& 
[02 9] m&temx.timt&m0>39mmm& 
[H3 0 3 &m7T4*<»nimvi>&. 

[03 1 3 «BR«7)«3fcr-f3j— H£»*l*ItM^T« 

[wosmhj 

1 HPJI#« 
1 i 3teast«---y b 
12 ^ 4 
1 3 JEW 

3 *^7^7M 

5 mJEEPJD^g 

6 GflMUHff^ <#tt*K) 

7 2M7 7^fA 



7 1 3K7r>f^ (»l<?3»3fc¥&) 
72 jt£7T4'*m2<Wmfc£fSt) 

8 ^ttJSP 

s i >-if (i? i <^e«aj ) 
8 2 gjfc-fe ( m 2 <we*aj ) 

94 c p u ( sfflc^a, #j»#a, m i o«jsbw#^ 

gL JB 2 

Dl F^-fA (HlcolE»j¥P5) 
D2 H5>fA(S|2^)IBB¥g) 

Fi ~f„ i%mm$i7 4)v? 

P 1 ^i^xgR^ ( £ l <oag^#K ) 
P 2 ^f-xfg^ ( m 1 f>fflLK3Qg#S ) 
Si ~S H 3K^+v^*F 
T 1 jfiflt-fe yt ($1 05iaK»iii*a ) 

t 2 M-fe ( » 2 ^sjg^ta^a ) 



[01 3 



[02] 



[04] 




Sn • 1////A 



[05] 



14 14a 



r 



11 



[07] 




[03] 




[09] 



(a) 



(b) 



11 



V 





19 15 
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[06] [010] [011] [014] 




[03 l ] 



[016] [017] i 
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[02 5] 
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[030] 




7D> h^.— i/COMti 

(72)fMB# /Jn» It <72)W»» IEHI 

^rfT>f*E^±irziT@3#13-i- :*RR :*J!^+*B3c±nr-TB 3#13# *|R 

F? — -M##) 2G020 AA03 BA02 BA17 CB21 CB27 
CB42 CC05 CC26 CC27 CC29 
CC42 CC48 CC51 CD12 CD22 
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